Form alin-fixed and paraffin-em bedded tissue specim ens o f norm al and dysplastic cervical epithelia (five C IN 1, seven C IN 2, five C IN 3, and five norm al) were assessed by an im m unoperoxidase technique, using the m onoclonal antibody M IB 1 , regonizing a fo rm alin -tix atio n -resistan t epitope on th e cell p ro liferatio n -asso ciated K i-67 an tig en . An im ag e analysis system w as u sed to m easure 
INTRODUCTION

MATERIALS AND METHODS
Patients
Formalin-fixed and paraffin-embedded cervical biop sies of 22 patients were used, including five CIN1, seven C IN 2, and five CIN3 lesions and five cervical biopsies w ithout histopathological abnormalities. Standard 5 ¡urn thick haematoxylin and eosin-stained sections were used fo r the grading of the lesions. The cases were selected from the archives of the Department o f Pathology, U niversity Hospital Nijmegen. The cervical lesions were graded independently by two pathologists. There was agreem ent concerning the C IN grade between them in 19 cases (86 per cent). The diagnoses of the pathologists w ere different in three CIN lesions (14 per cent), but in n on e o f these cases was the difference in the grade of the C IN lesions greater than one. The ultimate grade of CIN w as obtained by consensus with a third pathologist. One case was ultimately classified as CIN2 (initially graded as CIN1 and CIN2, respectively), one case as CIN2 (initially graded as CIN2 and C IN 3, respectively), and th e third case as CIN3 (initially graded as CIN2 and C I N 3, respectively).
I m m unohistochem is try
Three-micrometer thick paraffin sections were m ounted onto polylysine-coated slides and dried over night at 37°C. Paraffin sections were dewaxed in xylene and rehydrated in a standard series o f graded alcohols. R ehydrated slides were placed in a citrate buffer (10 mM, p H 6-0) and heated in a household microwave oven at 90°C for 20 min. After microwave preprocessing, the sections were allowed to cool down to room tempera ture. Subsequently, the slides were briefly washed with phosphate-buffered saline (PBS, pH 7*4) and an indirect im munoperoxidase technique was used to visualize the K i-67 antigen, utilizing the following incubation steps. 
Image Analysis
The slides were analysed using a CCD RGB camera :.X-.\ ■;X-'
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CIN3 lesions, the highest M IB1-positive nuclei were invariably found in the most superficial layers o f the epithelium, with a relative distance from the basement membrane greater than 0*95. Correlation analysis revealed that all the proliferation-associated parameters were highly correlated (V > 0 9 0 } P<0-0001) with the agreed histomorphological grade o f the dysplastic changes in cervical epithelium (Table I) . The highest correlations ( r > 0*96, P < 0 '0001) were found for the maximum value and the 90th percentile o f the relative distances o f M IB Î-stained nuclei from the basement membrane (Table I) . Correlation analysis also disclosed that the proliferation-associated parameters were mutually correlated (0'82<r<0-99, P<0*001).
In a stepwise linear discriminant analysis, including the four proliferation-associated parameters, the 90th percentile o f the relative distances o f M IB1-positive nuclei was selected as the best discriminating parameter to classify the cervical epithelium as normal, C1N1, CIN2, or CIN3. Because the proliferation-associated parameters are mutually strongly correlated, only uni variate discriminant classifiers were considered. W ith a univariate discriminant classifier, based on the 90th percentile of the relative distances, all cases were cor rectly classified. U sing the other proliferation param eters in univariate linear discriminant classifiers resulted in some misclassifications; for instance, the classifier based on the maximum value o f the relative distances gave rise to one misclassification o f a normal case as CIN1 (Fig. 2d) . In this study we found that all dysplastic changes in cervical epithelium were accompanied by increased pro liferative activity, as defined by the Ki-67 labelling index (LI). In CIN2 and CIN3 lesions, the Ki-67 Lis were 25 and 40 per cent, respectively. Such high Ki-67 LIs are most frequently described in rapidly proliferating malig nant tum ours.17,18 In many malignant tumours, lower Ki-67 LIs were found than in our present study set o f CIN2 and CIN3 lesions.19"21 In well, moderately, and poorly differentiated squamous cell carcinomas of the cervix, the mean Ki-67 LIs were 22-7, 27*0 and 24-2 per cent, respectively.21 The Ki-67 LIs found in CIN2 and CIN3 were comparable to or even greater than those found in cases of invasive carcinoma of the cervix. In spite o f the high proliferative activity in CIN lesions, it is well known that an invasive squamous cell carcinoma will develop in only a fraction of these.22 It is likely that the high proliferative activity in CIN is controlled by regulating genes and/or proteins. The control mech anisms preventing progression o f CIN to invasive squamous cell carcinoma have to be elucidated in more appropriate and informative studies.
DISCUSSION
W e conclude that our results support the theory that cervical intraepithelial neoplasia involves a progressive dysfunction o f the proliferative activity o f cervical epithelial cells. As a consequence, the use o f MIBl, especially in combination with image analysis, offers a promising alternative method for the objective, repro ducible, and reliable classification o f dysplastic changes in the cervical epithelium. Finally, the image analysis procedure presented here can also be used to assess differences in the expression of other nuclear proteins involved in cell cycle regulation in the cervical epi thelium, such as oncogene and tumour suppressor gene proteins.
